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vibration damping and spindle cooling 
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Abstract (Basic) : EP 1252976 Al 

NOVELTY - A damping mass (70) within the chamber is connected to 
the hammer housing (5) via a spring element (90,98) so as to oscillate 
back and forth along the spindle to minimize the vibration of the 
housing. A spacer element (72a, b) positions the damping mass with 
respect to the spindle and the metal casing so that a small gap is 
present between the mass and the spindle and a small gap is present 
between the mass and the casing such that oscillation of the damping 
mass within the chamber generates air turbulence within the chamber for 
facilitating heat transfer from the spindle to the metal casing. 

DETAILED DESCRIPTION - The hand held electrically powered hammer 
has a housing (5) within which is located a motor (2) , and a hollow 
spindle (40) within which is located for reciprocation in it a piston 
(38) and forwardly of the piston a ram (58) . A metal casing (42) 
encloses at least part of the spindle so as to form an air filled 
chamber between the spindle and the casing. A hammer drive arrangement 
converts the rotary drive of the motor to a reciprocating drive to the 
piston. A tool holder body (66) is located at the forward end of the 
spindle in which a tool or bit (68) may be releasably mounted for 
limited reciprocation. The assembly is arranged such that the 
reciprocation of the piston reciprocally drives the ram via a closed 
air cushion such that repeated impacts from the ram are transmitted to 
a tool or bit mounted in the tool holder body. 

USE - For use as a heavy duty demolition hammer. 

ADVANTAGE - Both reduces the vibration of the hammer housing and 
cools the spindle, without taking up much space within the hammer 
housing. 

DESCRIPTION OF DRAWING (S) - The drawing shows a partially cutaway 
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enlarged longitudinal cross -section of the spindle portion of the 
demolition hammer incorporating a vibration damping and spindle cooling 
arrangement . 
Motor (2) 

Hammer housing (5) 
Piston (38) 
Hollow spindle (40) 
Metal casing (42) 
Ram (58) 

Tool holder body (66) 
Tool or bit (68) 
Damping mass (70) 
Spacer element (72a, b) 
Spring element (90,98) 
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^^A-i^^AA^(90, 98), ^^^5r>^*ii^A(40), 
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&^^J^:C#'(70)^ii^(40)i:-fBl 6^; ^ ^Vy1L;S.A:£#^(70)^^y^:^'«s^ 
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^^>^:^#^(42)Sf^^iiN»(40), ■»^t^^i^^#>^-|-l6J^i^-f■ 
i^Jf(72a, 72b). 

^i^., ii#itil^ J^i^ — #J*(74)4:,fBl . ifhiSL^M^ ^^-St-^Sf 
(72a, 72b)6^^|6j«^l*I^>N-6<j4.SJi. 

16. *»*ril*?.#'J4^jje.'(i— :g5/>1-i€6^^^, i£fe*#R.^^JL(14)^ 
ii-r, tt>Rl.;^^i;^ ^K/^:l^v;it, .Siiifii'r *^^:^#^(4, 5, 102) 
^ — ^■^i^^A, >^^i3 4e.^>.t-§^$l)^>^:^>«^(42)6^^'h^®_L>5r. 

17. *»*^.#'JJ^>i?. 16^4-ii6^^^. -^^^iE^-f. *.^*L(2)-5r«l:# 
ii!!.^^X>i^(14). 

18. *';fX.:f'J^4^ 16 ii.^ 17 mi^it^i^^, ^#4iE.^i^, t^>RL>^ 
(14)^/r/^ 6<i n.>Ji^>y.#^ ^'(^(102)# tl{4L-g^itit^^;bL(2) J^^ . 

>l.^vl.iCR>^(14). 

2o.:ito-g^ii;^iL:f'j^^'&— ^;j;rii6^<^^, ^^m^ 

^5.&^«fe*^^^^(30, 32, 34). 
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^^-ttHf <*Til'^l»^^, '^4*', 815179 -^--t^'J/^/r-i^ 

3122979 -?-^5f-Jt)^*T , 3122979 -f^^'J^iSSii 

A, 3122979 "f^M^fr^^^^i^^^S-^n^^M^^^^^m 
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^ 2403074 -f^^^]m^^^—^, ^^m-A-'^^, 

2403074 :f 'J t , 4JSiiT — ^^^^^M ^ 

dfa^i4A[*l 6tii#^'f=^^^^ i^i^ii^X'f^, ^ lii 'fH ^ I? J- JL 
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^'y—^-^^Tt^, '^Ai.At.^^^'^ 3Liik^^^^'^'^^tK 
^^M,^^^m ¥j fij PSi ^tjrij;^?;^^, ^ <^ a -f*^ >§ A 4* i*? it. ^ 
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* i ii^yf- ^ 8t ^ 6^ . 

ii^. iSjii.'T ^^-f — ^-^t^^iJ^^. >V«^ifij^^>/t-|^$'J^>i,i^#- 

^^5§L^^J.^fc J-^'-^^J-^A; ^^'h-^04^:^'«^. «M±i*.ID 
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Si *{1J Tig. i± 4^ i^^6^>f>-lp4'J^ 6^ tS^^-^- 

® 3 7 j?i -f-s 1 jf^s 2 6^i«.;£:^^*b>^#^5.t 

a 4b ib 7 a 4a 6^iE.^'(!i!j^:i-6^. © 4a 6t-f-l^3ifd^iS:*t 

a 4c itj 7 ii it a 4a 6*1 — ^ ^-5^ t^J 6^ 42: 1^ fij S ; 
aSanrdj 7>y^a 4a 6^iL-f -fiS-J^-i-At. a 4a 6^^^l6J^r^6^#]*iL 

a; 
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1 ^ 2 6*1 J.i^^i^:g:>f*i^i; 
® 8b ntib T S 8a Mt^6^^^S;5S. 45 >t.. iti±S 8a 

^i-S-^>jt^>^*$fe-^fl 5, 5 ^^^H-!^4^^4;5/f&ffl. >^-^-f 

^^i^^^^^^^^ 6 ^/lij^^^^S. 8, ity^^-f-'fft!^^-^^ 

J'Jt^'f^ 4, 5 6<j;&^t. «fc^j!£(>K^lfc)5ii'(ti^it^^J£-|^«^?J^ 10 :?f-JL 

4^. ^>g,**fr^^ 5 *^^4II:^A. ^>v^JLH'J.feiifciL#^-^^>jt'S 
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32. 32 vM^^^I^^SL^l'f't'f'J**^^ 34 6<i;&aSS*h6<i:?Lt . H 

jkb^H^jl^^ 34-=rv:*^^**%4S 32 iftj*^'^ 34 6^ >tt 

^^^L. fe-tg 36 J€^titi±it:5L, ® jtb jfe-^ 34 "ST v>C 36 i4 

^Lt'ftfe^' 36 -^^S'Jv^^ 38 6^>^-^+. ^&itJft?^E|j«t6^^l4#S'J-;i- 
^ 38 ^^^^-tpji. '^^^v^^Xi^^iiL4hfk^m^1^^ 40 
t, E|jlt.'t:^+^ J.i^f*|■s^^>^i4:^aJ.i^^. O ^^Jr>i^#'(^ 42 
-it si; ^ Ej a (*j , it J?; a ^ v^- S 38 6^ii^_L, >^.fii^>^-:SL 
38^t ^ii^ 40 6<n*J^®^|i]fij6^^i^.|4.^#. 

k^^^^ 32 6^^*^>t^5., 34^;fe4g 36 tuti^ *5;feL 30 

:ir>S.T/li4l^^ 8 ^^^^^^H. >i-S 38 >&^t^i*b 40 ^ 

7a ^ 7b t^ilntibT 40 iS: J. * S 

38, jLlik AQ ^^s^4c:ik^ni^^^ ^ , ifhikm^ ^ ^ ^ -^^^ 
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40 ^ti^i^itn^Sf:, i*b 40 iifj-^^4£-^J^^^i^-^'^ 42 

8a S'J 8c a U TFtfc 7 4ll::fe##^ 42, ik^^ 42 6^^5S^^fi 
^^^^^B^&^r-;*^ 44, .^it^-;*-^ t^>J^e9'^^^- 46. il#^L*»jfcb 

^iA, ^>^I4L^^M!^'f♦^ 42 6*r;^-^6^ii^^*a.J<!'Ji4.i^fP. 42 

>Mw1lr*S*2.i# 40 ^^>jSE.4)l:^>f*^ 42 t> J.$'J>(3.i^i*b^h-^-li 
6^f. if ^vi3;&^5it6^ ^ 48 ^ M 50, ^fj ^ ^ 

50 42 6^i^-^t6^ — ^?'JM 51 t, iL^ Ubit^-^^^ 3L 

4<b 40 ^j*.>^E.<^* 58if«»a^'(t 64 -^Lfal E. 1*1 ifli^t 

42 ¥}fy^X^X'^^'A'y^^ 54 Ji, .^tiL^i:Jt:*L-sp^ 52 
-y^^ 54 6^;^^-^, 40 6^^h^^^4il::^^ 42 6^ 1*1 

4>S^f«l, ^^^>«^ 42 i*|-&5.7.*^j!l8«6<j^:g:^J.*b>^iP^J.. 
Ji^/fi*.. ^^-Jfe't 6*|#iifejfp;&iBS*h>liSS:^fi<J. ^ 6^ It *t , 
iti±4jl::^^(*l 51 ilffild^^ffijfli^^* 58 ^c'SSL^^ 64^f^6<r^ 

58 ■&S.>|!t.-;§-E 38 6^;^'^*h6t t 40 1*3 , BjJfc'ST 
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^>^>^5ttSi*fe 40 O 60 i^^^^^i^ 

^ 58 ^it^^l^A^Wa 1*3 , >^,?!j^<^:5«f 58 jf^iiNi 40 iLfaH^^^ 
^•f4^*t. 58 6^ JH^'tiiJiCiS^ii^tfc^a 1 jfo 2 

^Jl), ifh^^iSLS.^±^ii^^L 62 , 38 
58 6^;&^a&4lfBj. Qjtb. ^irS- 38 fi^^i-^^iS-^ii-it 
^mi>fj^^ifh^ii3.Xi^^i^m^^^ 58. ^^^i4/^.t^il;t^iCat(Pp 
^^^#^>y^Jl^^t #^Bt), 58 li^^'f^^ii.it^L 62, vM^^qSiJ 

^^M^ 38 ;r^#^:liS.^iik.iiE^^* 58, it^^m.^ 

i^4T^ 64 ® jtb'S-5rv>^^J^*i)^#^'«^ 66 ^it^f^S-X 

68 ■5r^>^Mk.-$-^.iti*^#^>«s^ 66 f*I , 0 jH:.i!;^il:iri* 68 

66 l*3^T^>^^Xi£^$m^?£ffl. 58 ^tf-X'ft*^ 

iC#JL>i-S 38 ^i:I.ife^ifciiS^'&Bt, ^*4:a.i4.#*«L-*T'ff 64 6<j 
>g^Ai^, ff^^^'ft 64 4e.ii##*'f^j||.S'J#^il^X* 68 6^;&9S^ 

41 * # iH f «J i >ft 6^ # ^M- . 

* 68 ^X^i^#^'(^ 66 1 ^ 2 6^ Ji^^A1-7r6t>fi 

iJ^. QjH:., #:5«x4sL^X* 68 64, ^!7liL^^64*i 

58 rSj;g^#^JiJS 1 2 6^Ji-f ^^-^'F6^#.5.-h. 58 6^1^ 

^i^^i^^^^^m,it^ifb 40 t6^^ 62, ^7 ^ vi" S 38 
58 4L|Bl6t^#.. EIjH:., ^^^J^ 2 ikM^i^JSLy^M.^XiS.^H, # 
^ 58 >yw.fi7-S:Xi«fe.4t-i-^*r# 64, m^ifn^it 
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6(j^M.iS,^m^^^ 58 t^-^. 58 Z-^iB,it^^i^ 64 Hn^^ 

rSj>#-^Bt, -ei^J^^^iii^ 40 l*l6#r:fL 62, ^iSj^it^^itX, 

68 ^ywi-ff t=^^Bt, 58, i^iL^T-ff 64 68 

6^ a.is. ^ -a: ^ T i|t T . 

4i^M,itk.Sf 40 .?Q jL#^^^-|^t^ir> 72a, 72b Ji, ^S4a5'J 

5b t A T -S-t — ^-^t^*?^. ajtb^m^'f*' 70 

74, 74 -5r-;f ^i<k.^^^i44 40 &^I^h^fif_L. #-iL;^ 

i# 40 6^ji'h^fi»-t6^-f-l^^- 72 ^'^r :^n^iiSL<M^^4c^. ii* 
M 74 i:,ri3 6^it^^|8]^^AT ^^■=r»'>^>iiti±6tii.il. 72 

^-SP^ 76, 'eriSj^ll>ft:^J-iL*!t^:K'<^ 70 
^; ^iK.>^6<j3gT;^^^^ 78. t^'Atii^ 70 t^^-ft^. ^2: r^j r6j 6^ 
Sf^^-?P^ 80 ^^^^iifjSfsj^-S^-^ 76 ^i-^^ 78 ^fij, 0 

jH:., >(3:-f 70 6^^-^*k6^, ^(Sj ,§j l*l ^5{t6<»^fi> iL#>?t1^^-*P4• 

l6J^f 72a 6<^^(^6J;&^j^^)^^;-#p^ 76 6*f^r6j(6j^ha9 5»t6^^3&_t, 

72b 76 ^^^^th^l-^^^Si^^X, 70 

»iAii^|'^i^#.iL#, ©jtb^ii^ 40 fi^j^h^^^p^t^-i^ 42 6^1^^^ 

:lt'(*^ 70 ¥]^s^^n^jL^ 40 d^j^b^fe^iBT^^r-j^t 0.5mm #o<^:g:#> 

70 d^#h4L3&3^4lit^'(*^ 42 6<n*|^3&4Lfil 0.5mm ^A:^^ 
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ffl 6a :t.*»##Bittf:tl{ T-^-ipfi^J^^^l^ll 82. it-^^BS2i^ 

jfc,ij^^>f^6tJr^^-lp^ 86. -f^^l^ — ^, ?'JJW 51 'f*.-^^#^-f-t6j^ 
82 6^1^r^'i^*r6j>^®J«t6^.f*3-lp^>^ 88, tS i^^ M BB^jik.^^ 

42 6^1*1-^, 51 ^L^^Tt6J1lr^7^tt6^#>g 50. 

^ 90 iL#^^-ipj^^-f-;^^ 82 ^ ^ -f- H 72a 

80 . S 6b JLi/oVf^ik-n^^ J ^4?i^^^t^^ 92, 

94 96. ;&-^l^^-f^t^^6^>;^?S& 

^^^^^ 5, ^i^^^m 5 ^^i^^^iH, 40. ^4^P^^9S 
iLi$^^^S^^-^\^U 92 ^^-^^m^^^ 72b ^fBj. 

^il^ft^ar^fct . 70 ■^itS.>^ti^>^5^^ 90, 98 ^fi] , ii^ 

90. 98 ^>[$k&^^m. 

^ 2 is,4fltf , 2 6^^fe*b 12 6^ii3&-^Ji6^JRL>^ 14 

^ti 100 ifl7V&#i^^5it^^, ifnisM^M^^ 100 ^f^^-f 'fe^^L^'f^ 
SaA^Ji-lp. 'iL>vf>JK>^ t 6^^^;fli|«^>^#^^;bl. 2. 14';&*4* 
«^r^^h#ib^^. >y-K>^/5^#tb6^^^?!Jr^;^L>^#4li!^'J*^ 42, #JL 
^■^^^i^iti^t^. i^it-rif 5 6^^h^a&^^^>f*^ 42 6^^h 

-sp^ 102 #:-^^SiJ^^M-^^ 4 6^1t^Ji, 42 ii^t^l 

^t. .Si^^h:^^'-^:^ 102 6^ (*l^a&#a4ll:^'(*L6<>^h^^4:,|Bl*;^if 
fall*:. 102 ^^^^-^^it^D 104. iS.i±ii# ii-K a -sp 
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102 ^fS]6^fJ(;^^^Pljf t . ^JLitititXo 104 -y^^h^^-W^ 
'fii'J^-^ 90, 98 ^i^6^-A^^ 70 6^^^ 4.#'f#^-f->t'(^6<>4^ 

40 P^itn^Xi^^ ^ '^M^ 38 #om^V§-&6^:^'(t6^aI.i5.^, 

68 fl75>Jii4ll:^#. 42 t. 7 ^SILil>Ml 6^, Tfi>i2L^&>tl:^±'i^' 

^^;t J:; 

S;5L gl ^S'J S Ji 6^ ^/f ^ i^'fi^ 6^ * ; 
!^ El ^ $'J '(♦^■^ :^_L 6^ i^-W^ ^ * ; 

#J^-S'J Jr^firi^jfeS^, •fit<^«:'<*^ 70 90, 98 6^1^ 

'h-f^^6^>t*» i|jtbi^:g:'«^ 70, -f-jSjif 72 ^5^^ 90, 9S^M,M 

34HZ. :^JL^^-f-^^i*} 6^^'&7L#-^^6*r^^lg5^;f9 J. 
180 >l6^i ;ta>(2:, AA. rffi -ft^iliiim-?^ ^ -f*^ Ji 6^ 41-^ * i^S'J ^ . T 
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iti^>^5^^90. 9B^mJ^i^^m 5ii^it^4fii^^Sj: 92)ih 

5 _L. 

n^f-^f t-^lk'A. ^-^^it, S^i£it<^J:>«sL 70 jfpi4* 40 41 
rs] 6^ I al i^: . ^3:it^^i^i^-f-T^Jf 72a, 72b 6^ ^ 1*1 fi> ^ 6^ _L 6^ 
M 74 ^lij fi^^lij ^ri-5rk>t>j5E.-g5--^-|^lgjiEf: 72a 6^; # isfe ^ jfu -^p -f^ li) JT, 

7 2h ii ^}A1l^ lothn^^^H, ^A:$.^70 

.siii^l^it^ 1*1 6t S^t^;&#^ii.i±<^:i:^ 70. 

'^At.^ 70 ih^^^^n, ^At.^ 70 ^^^^ ^H^^hfj^-^, 

^'^^^'^^^m.itA'^^ 70. ^"k^^^J^s. 

42 t. i^L^t^ir'ftiilTi? 42 Ji :T Jiii^>;^>ft ffl flj ii— 

40 6^^^ip. 

^il*Pftat, i^a^^^ 70 ^/r#A6^^^*^i^ 1359mm2 
^3o^> X i^;l:'(4^6fjH''fI-^>t.(^-^;^^*i+i& 20mm), it^/^^ 3m/s 
70 6^^i^)i4>l(i^;5r#.). ^^At,^ 70 40 ^ffll ?fo.j5E. 
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A:^^ 70 ^^^^ 42 ^i^¥}t:^i^f^^6ij.t^^fi^^th^^^^>^ 
770mm^ Ui^^^ ^ 'At.'i^ 70 ff( . '^H^'^KikJt 

3m/s 6^^481 fiy^s-^ ^ Rii'tSt^ fir ^^*^J tt-Pp 1359/770, 

0jH:.^4-it#rfj 6^^^^il>$.*^ 5.3m/s l^i4>t.(RMS). 
^Mi^^^i^^^t^^n-^i^^i^^'r 6.4 X ^>;jtfi^i4>t., >^^f7#S'j 
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